A criterion for a prime to be a common index divisor of a dihedral field of prime degree is given. This criterion is used to determine the index of families of dihedral fields of degrees 5 and 7.
Introduction
Let L be an algebraic number field of degree n. Let Let f (x) be an irreducible polynomial in Z[x] of odd prime degree q and suppose that Gal( f (x)) D q (the dihedral group of order 2q). We note that D q = σ,τ with σ q = τ 2 = (στ) 2 = 1. Let M be the splitting field of f (x). Let θ be a root of f (x) and set L = Q(θ) so that the degree of L over Q is equal to q. We denote the unique quadratic subfield of M by K.
We prove in Section 2 the following theorem which gives a criterion for a prime p to be a common index divisor of L.
As an application of Theorem 1.1, we determine in Section 3 the index of a field defined by a dihedral quintic trinomial of the form
In Section 4, we determine the index of an infinite family of fields defined by dihedral polynomials of degree 7.
Finally in Section 5, we consider a dihedral field of degree 11 and use Theorem 1.1 to show that it is nonmonogenic.
We note that a method for calculating a generator of K, and hence d(K), directly from f (x) is given in [1] . 
Proof of Theorem 1.1
Hence, by [2, Theorem 10.1.26, part (6)], we have
for distinct prime ideals R 1 ,R 2 ,...,R (q+1)/2 of L, which is (1.4). We note that the decomposition of p in L can be checked directly by studying the Gal(M/L) action on the coset space D q /D, where D is a decomposition subgroup at p. 
Dihedral quintic trinomials
have Galois group D 5 . Then there exist coprime integers m and n and i, j ∈ {0, 1} such that by Theorem 1.1, we deduce, i(L) = 2. As i(L) = 1, this gives an infinite family of nonmonogenic dihedral quintic fields. In [6] , an infinite family of monogenic dihedral quintic fields was exhibited.
A class of dihedral polynomials of degree 7
We recall a family of polynomials of degree 7 due to Smith [7, 
The resultant of a(t) and b(t) as polynomials in t is (by MAPLE) 2 45 7 7 . Clearly 7 a(t) and (as 2 | t) 2 a(t). Thus gcd Z (a(t),b(t)) = 1. Let q be any prime dividing a(t) (so q = 2,7). Then q a(t) and q b(t). Thus, by (4.1) and (4.4), q divides the coefficients of x i (i = 0,1,2,3,4,5,6) in f t (x) and by (4.5) q f t (0). Hence, by Eisenstein's criterion, f t (x) is irreducible over Q.
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Let θ denote one of the roots of f t (x). Let α 1 = θ,α 2 ,...,α 7 be all the roots of f t (x). Set
(4.6)
and
where F t (x), G t (x), and H t (x) are distinct polynomials of degree 7 in Z[x], which satisfy 
Proof. The resultants of a(t) and c(t) (resp., a(t) and d(t), a(t) and e(t))

